The study of the disappearance of the radioactivity in plasma after the injection of labeled aldosterone should elucidate the transport and metabolism of this steroid in man. In particular this would allow the calculation of the turnover rate in various clinical conditions. This value, together with a concomitant determination of the secretion rate estimated from the specific activity of a urinary metabolite, would enable the mean blood concentration of aldosterone to be calculated. This is particularly important at the present time, as no practical direct method has yet been reported for the analysis of aldosterone in peripheral blood.
The study of the disappearance of the radioactivity in plasma after the injection of labeled aldosterone should elucidate the transport and metabolism of this steroid in man. In particular this would allow the calculation of the turnover rate in various clinical conditions. This value, together with a concomitant determination of the secretion rate estimated from the specific activity of a urinary metabolite, would enable the mean blood concentration of aldosterone to be calculated. This is particularly important at the present time, as no practical direct method has yet been reported for the analysis of aldosterone in peripheral blood.
After the administration of 16-H13-aldosterone to one normal subject, the labeled hormone had a half-life in plasma of 20 minutes, as calculated from the change in concentration of radioactivity measured specifically as aldosterone between 2 and 3 hours after the injection (1) . This indicated that the rate of metabolism of aldosterone was greater than that of cortisol and corticosterone. The data obtained were not sufficient to give a relialle estimate of volumes of distribution. Also, the low specific activity of aldosterone then available made it necessary to administer 2 jug of hormone. This amount represents about 25 per cent of total body pool of hormone. Peterson reported a corresponding half-life of 0.5 to 0.8 hour in normal subjects after injection of tritiated d,l-aldosterone (2) . Again in this study large quantities of the hormone were injected. Also it is not known whether the optical isomers of aldosterone are metabolized in an identical manner. The natural hormone is in the d form exclusively. Follo\wing the injection of 7-1il-aldosterone, urine was collected for 24 hours and the secretion rate of the hormone estimated from a measurement of the specific activity of aldosterone released from the urinary "3-oxo conjugate" (3).
Three subjects were clinic patients in the department of gynecology. Two were fully recovered and convalescent after pelvic inflammatory disease. One was studied prior to elective hysterectomy for leiomyomata uteri. All 
RESULTS
The values for the radioactivity present specifically as aldosterone and fully corrected for recovery, in plasma taken 7.5, 15, 22. are shown in Figure 6 . Calculations. From the characteristics of these disappearance curves the concentration of radioactivity in plasma as a function of time may be expressed as K= V2(A3 + Ba). Figure 7 shows some hypothetical radioactive concentrations in plasma and tissue at various times after injection. As has been pointed out by several investigators in other fields (10) (11) (12) (13) (14) , the radioactive concentration in the outer pool is lower than that in the inner pool for some time after injection. These concentrations then become equal when that in the outer pool is maximal (14) . From this time on, the radioactive concentration in the outer pool is greater than in the inner. The final slope of the plasma concentration (,8) is a result of a combination of the effects of metabolism and transport. It will be a flatter slope than would be expected from the effects of metabolism alone (,3 < K2) because continuous transport occurs from the outer pool into the inner pool. The slope of the curve will only be equal to K2 when the outer and inner radioactive concentrations are equal (at time TEq). Similarly, the intercept on the ordinate from the extrapolated later curve (B) gives a volume (V) (V = 1/B) which is not the true volume of distribution. This volume multiplied by the radioactive concentration in the l)lasma will gfive the total radioactivity as the hormone at any particular time. However, the radioactive concentration in the outer pool is greater than in the inner, therefore the volume V is greater than the more meaningful volume of listribution (V1 + V9). This volume (V1 + V.) multiplied by the blood concentration of steroid will be equal to the total body content of nonisotopic hormone. V, + V¾ can be calculated from the expressions given. It is also the reciprocal of the intercept on the ordinate obtained by extrapolating, using the slope K9, from the radioactive concentration at the equilibrium time as shown in Figure 7 . The line in Figures 1-5 and 7 which intercepts the ordinate at 1/(V1 + V,) and has a slope K, has been drawn from the calculated values of 1/(V1 + V,) and K,. V1 is given by 1/(A + B). The calculated values of V1, V1 + V2, V, K1 and K., for five subjects are shown in Table I .
General. After a rapid intravenous injection of 4-C14-cortisol into man, the radioactive hormone is distributed extremely quickly into a space of about 6 L (2). After However, whatever model is used, there is little doubt that the turnover rate for aldosterone is much greater than that of cortisol. The turnover rates of cortisol and corticosterone are similar (2) . As pointed out by Bartter and Mills (21) , the difference in the turnover rates of the three hormones could be related to the lower binding of aldosterone to plasma proteins compared with that of the other two hormones. This may result in a greater speed of movement of aldosterone from the plasma into the metabolic cells of the liver. In addition, aldosterone is metabolized to the "3-oxo conjugate" which may be more rapidly formed than the usual tetrahvdro metabolites of cortisol.
A knowledge of the turnover rate can be used to calculate the mean plasma concentration from the secretion rate of the hormone, obtained from The validity of the calculations for a two-compartment system have been tested independently by the results observed from a constant infusion experiment. After the initial priming dose, steroid has been continuously infused. The radioactivity in the plasma measured specifically as the steroid remained constant.
Considering i the final constant radioactivity of the steroid per liter of plasma and C rate of infusion of radioactivity as steroid per day, then C/i turnover rate MI. During the constant infusion of the radioactive steroid for 90 minutes after a priming dose, the radioactivity was found to be constant within the limits of experimental error ( Figure 6 ). The M value calculated from the final plasma radioactive concentrations was found to lbe 1,700 L, per (lday wInch agrees with the M12 value (mean 1,620 L per (lay) calculated fromn the single-injection data using the two-compartment model as previously specified.
It therefore appears that the value of the turnover rate calculated from the data obtained after a single injection of radioactive hormone (AT.) = V1K2 = AA A-+Ba! is valid. It should now be possible by using the methods described here to compare the mean concentrations and over-all rates of metabolism of aldosterone in various clinical conditions. SUM MARY Studies are described on the disappearance of the radioactivity in plasma after the injection of 0.1 ,ug, 2 uc of 7-H3-d-aldosterone into five normal woman. The radioactivity was measured specifically as aldosterone and followed for 70 minutes in three subjects and for 180 minutes in two subjects.
The disappearance curve was similar in all normal subjects studied. There 
